In this paper, we analyze exits from long-term sickness spells in Sweden. Using spell data for more than 2500 people, aged 20-64 years during 1986-1991, and who had at least one sickness spell of at least 60 days during [1986][1987][1988][1989], the aim is to analyze the transition to different states, i.e., return to work, full disability pension, partial disability pension, and other exit from the labor force. Given the complexity of the exit decision, which encompasses both the individual's choice, the medical evaluation and the decision of the insurance adjudicator, we will consider the outcome as being the result of two aspects of the exit processes: an aspect that governs the duration of a spell prior the decision to exit, and another that governs the type of exit. Therefore, the analysis will be done in two steps: First, we will analyze the duration of the sickness spells, and then we will analyze the process that governs the type of exit. The results indicate that both individual characteristics, and push factors, such as regional unemployment, are important for both components of the decision process.
Introduction
The macro-statistics for Sweden show that the numbers of both recorded sickness days per capita and long-term sickness spells have evolved cyclically over the years, Sweden ranks number four (among 191 countries) with a health life expectancy of 73 years (71.2 for men, and 74.9 for women), after Japan (74.5 years), Australia (73.2 years) and France (73.1 years). In Sweden, the health care system and relatively low use of tobacco, are considered as having the strongest contribution on the ranking. This ranking does not shade much light one understanding and explaining the long-term sickness phenomenon in Sweden, but may imply that its effects are contributing to the increase of life expectancy.
The extent to which increased absence due to sickness is attributable to changes in actual or perceived poor health among the employed is not easy to determine. Also, it cannot be ruled out that in the long term a change in the level of absence may be due to changing attitudes and values with regard to reporting sick. 4 Given the generosity of the social insurance system, people can choose to leave the labor market, permanently or temporarily more easier now than 30-50 years ago. People are better informed and they can invest more in their health throughout their lifetime. Investment in health (especially, maintaining a good diet, exercising, etc.) drives the path of choices available for people. Poor health is, thus, a relative term and it has different implications for different people and different situations. In order to decrease the heterogeneity in this variable, this study borrowed the Swedish National Social Insurance Board's definition for long-term sickness (as any sickness spell of at least 60 days), and used it for defining poor health.
The exit alternatives from a spell of long-term sickness for persons younger than 65 are: return to work, exit with full or partial disability, and other non-working exits.
The sickness benefit is available for an unlimited period, and given the medical evaluation, the patient can choose the exit alternative that maximizes their utility. Given the requirement of a medical evaluation, the patient's final decision does not look as if it is a choice. Following the medical evaluation, the doctor can suggest different alternatives, but the employee is the one who really decides. We are all familiar with the fact that there are people who prefer to work even though they have the opportunity to leave the labor market with a disability benefit. The real problem is the difficulty to adapt work environment or find a proper job for their health status. Additionally, it is not clear which are the factors that steer people toward one of these alternatives. Are people's decisions related to the duration of the sickness spell, and what determines this? How important is the diagnosis? Do economic incentives influence the choice?
How do other factors (e.g., marital status, education, age, and citizenship) influence the decision? This study addresses these questions using data from the LS-database of Swedish National Insurance Board. The main data used here relate to the sickness history of the individuals. Individuals selected have been away from work with compensation at least once for at least 60 days during the period 1986-1989. Given the complexity of the exit decision, which encompasses both the individual's choice, the medical evaluation, and the decision of the insurance adjudicator, we will consider the outcome as being the result of two aspects of the exit processes: an aspect that governs the duration of a spell prior the decision to exit, and another that governs the type of exit. Therefore the analysis will be done in two steps:
First, we will analyze the spells of sickness, estimating nonparametically the survival and hazard functions, and then estimating a competing risks model (distinguish different types of exit). Second, we will analyze the process that governs the type of exit by using a multinomial logit model.
The study is organized as follows. The next section briefly presents some social insurance facts related to sickness in Sweden, upon which our study is based. Section 3 discusses the literature on labor market participation and exits there from. Section 4 we discusses the supply and demand of labor, stressing health aspects, while sections 5, 6, and 7 present the data, the econometric framework, and the estimated results. The last section summarizes and draws conclusions.
Some background facts

Social insurance during the study period
All residents in Sweden with an annual estimated earned income, from either employment or self-employment, of at least 6000 Swedish crowns (during the period analyzed by this study) are covered by the national insurance regulations on cash benefits during illness or injury.
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People with relatively high incomes do not, however, receive payments from the social insurance office for the entire amount of income lost, in that the insured earned income is limited to of 7.5 times the base amount, although mandatory social security contributions for insurance purposes are levied on their entire income. 6 A sickness benefit (sick-pay) is available for an unlimited period when an illness reduces working capacity by at least 25 percent.
During the 1980s and 1990s, social insurance rules changed largely in response to economic developments, with expansion during the good years, and cut backs in bad times. During the period studied (1986) (1987) (1988) (1989) (1990) (1991) , there were two main social insurance reforms, which took effect December 1, 1987 and March 1, 1991.
The first change followed an economic expansion in the middle of the 1980s when the national economy grew at a relatively rapid rate, and unemployment was the lowest since the mid 1970s. From December 1, 1987 sickness insurance began to cover the loss of earnings from the first day the illness was reported; previously there had been an unpaid one-day waiting period. Both before and after, the replacement rate was 90%. Additionally, the 1987 reform constrained the compensation's payment of the first 14 days of sickness only to those days when people were scheduled to work, which affected compensations for persons with irregular schedules.
The second change took place in 1991, the year when Sweden began a recession period. The replacement rate for the sickness benefit had been 90% from the first day since December 1987, but from March 1, 1991, this replacement rate was not used until after the 90 th day of the sickness spell. Only 65% was now paid for the first three days of the sickness spell, and 80% from then through the 90 th day. However most workers also received another 10% from negotiated benefits (i.e., paid directly by their employer, not by the social insurance system), which meant that, for them, the greatest difference was during the first 3 days.
During the period analyzed, a self-employed person could opt for a waiting period of 3 or 30 days, the sickness insurance premium being lower for the longer waiting period.
Since July 1, 1990, there have been four rates of sickness cash benefits (full, 75%, 50%, and 25%; that is, one can be on sick leave full-time or partial (75%, 50%, or 25%). Previously only full or 50% could be obtained. The idea behind allowing more partial rates is to aid the gradual return of persons with more serious illness.
Since this study focuses on long-term spells, the changes in rules that occurred during the period analyzed would not be expected to have much effect on the analysis. The exit could be into either permanent disability (PD) or temporary disability (TD), compensated either fully (1/1), or partially (3/4, 2/3, 1/2, or 1/4). Between 1970 and 1993 three forms of partial disability pension were possible: the full pension, and for those retaining some work capacity, a 2/3 or a 1/2 pension. Since July 1993 two new forms were added: the 3/4 and 1/4 pensions, and no further 2/3 pensions were granted. , by duration and all spells Figure 1 shows that, during the period studied (1986) (1987) (1988) (1989) (1990) (1991) ) the number of permanent and temporary exits with a partial pension of some kind increased, while exits with full pensions fluctuated: after a slow decrease in 1986, they increased slowly until 1988, after which they decreased again through 1991. Figure 2 shows that the number of sickness spells longer than one month fluctuated considerably during the period studied. Only the number of compensated spells of sickness longer than 1 year increased from about 35 thousand in 1986, to almost 60 thousand in 1991, and to more than 70 thousand in 1992. The number of all other spells longer than one month decreased after 1987 or 1988. The most spectacular change was the spike in all spells (including those under 30 days) in 1988, very likely due to the reform of December 1987, which eliminated the waiting day before compensation was paid.
Facts and rule-changes in a longer perspective
At the end of the 1980s, there were about 170 thousand people on sick leave with spells of at least 30 days, but in the first half of the 1990s, the number was less than 90
thousand. Many people with long-term sicknesses received permanent or temporary disability pensions in 1992 and 1993 as a result of a policy to "clean the books" of persons who had been on sick leave well over a year. A large number of people on longterm sick leave were granted permanent disability pensions because they were not considered suitable candidates for rehabilitation.
Additionally, there were changes on the replacement rates. From April 1993 the sickness cash benefit available after the 90 th day of illness was reduced from 90% to 80%, and the rehabilitation cash benefit was lowered to 95% of the daily salary. From
July 1993 the sickness cash benefit was reduced from 80% to 70% after the 365 th day, though this rule did not apply to those spells covered by medical treatment. These changes might explain the drop in the numbers of all longer-period sickness spells during and after 1993. This might also explain the peaks of various pension exits from the labor market in 1993. Additionally, in April 1993, a waiting day was introduced again; i.e. sick pay was again not paid for the day when the sickness spell was reported.
This may have reduced the number of very short-term sicknesses reported, and thus contributed to the continuing decline in all spells after that date.
After the peak year in 1993, the granting of disability pensions fell and in 1995 and 1996 reached the lowest level since the beginning of the 1970s. The fall was due to stricter rules and a more restrictive application of them. For example, since July 1, 1995, the level for the basic pension has been reduced to 90% of the lower base amount for single pensioners, and to 72.5% for married pensioners.
The number of cases of long-term sickness rose in 1999. The number of people terminating their period on the sick list by being declared fit or with a disability pension has not increased to the same extent. Although the level of absence due to sickness is still somewhat lower than in the late 1980s, the trend is worrying. More people have direct access to sickness insurance when the number of people employed rises, and also because people are often more inclined to report sick when the state of the labor market is better. Another explanation is that more people are reaching the age when it is more common to be absent sick.
From these macro facts, we may reasonable conclude that individuals' behavior is a function of the opportunities and restrictions they face. The analysis bellow will be limited to a shorter period (1986) (1987) (1988) (1989) (1990) (1991) , due to the homogeneity of the rules governing long-term sickness, and exits into disability during these years.
Literature review
The empirical literature on labor market participation, explaining whether or not people work in general, is vast, but there is relatively little research focused on disability exits per se.
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The effects of health on labor market participation are theoretically ambiguous, although most research seems to assume that poor health will decrease participation.
Little consensus on the magnitude of the effects has been reached, mainly due to different definitions of health. This calls into question the quality of both the sickness and unemployment statistics.
For example in the UK such concerns have been raised at the national level by Disney and Webb (1991) and at regional and local levels by Forsythe (1995) , and by Beatty and Fothergill (1996) .
The literature on labor force participation in Sweden contains some studies related to sickness absenteeism. Using aggregate data, Lantto and Lindblom (1987) estimated the effects on days of compensation of aggregate unemployment, and found a significant inverse relation between days of sickness and unemployment. Henrekson et al. (1992) , analyzed the effects of 1987 and 1991 sickness insurance changes on sickness absenteeism, and found that there is a relation between the replacement rate and the number of compensated sickness days.
Björklund ( work part-time, and take partial early retirement (to replace some of the income lost due to reduced time), but without claiming disability or taking an advance old age pension.
Her logit estimates indicated that, after controlling for health, occupational characteristics, the labor market, and family conditions, women were less likely than men to retire fully, and more likely to continue working at least partially until age 65. Sundberg (1996) , using the 1981 cross section of the Swedish LNU database, found that the sickness duration of people with prior unemployment experience was greater than of those who had never experienced unemployment. Again, working conditions also influenced workers' health.
Skogman Thoursie (1999) studied the possible effect of the economic incentives present in the Swedish disability pension system on the probability of a disability pension being granted. Using a mixed conditional logit model incorporating various predicted income levels and a sample consisting of workers aged 25-64 from the 1981
Swedish Level of Living Survey, he found that economic incentives do have a significant and positive effect on the likelihood of a disability pension being granted.
The focus of this study is on analyzing the factors such as age, marital status, income, diagnosis, citizenship, number of children, and the unemployment rate that other studies have suggested might affect the duration of sickness spells and the choice between return to work and other exits, using longitudinal data. If people invest in human capital at a decreasing rate as they age, then their total stock of human capital will also increase at a decreasing rate, or even decrease, due to "depreciation". In order to maintain a given level of earnings, acquisitions of job knowledge must at least equal this depreciation. For many, this may simply mean keeping up through "learning by doing" daily tasks on the job. For others, who might be stuck in a "fixed" technology, i.e., with little "learning by doing" renewal opportunities, the situation might be worse and earnings could stagnate or even decline as they age.
They would certainly decline in a free labor market setting where hourly earnings were related to productivity.
This interpretation of the theory suggests that persons with lengthy spells of sickness, even if they become completely well afterwards, will lose some job experience, and may lose some relative job productivity. On the other hand, people with sickness whose human capital is low (highly depreciated) might find long-term sickness leading to disability to be a way out of the predicament. Certainly, long periods of sickness can deplete workplace specific capital, as the dynamics of the workplace continue.
The seriousness of these problems will depend on individual characteristics, the length of sickness and the requirements of the job. Persons with jobs requiring a lower level of skills or less ongoing technical training would experience less serious problems than would persons with jobs requiring more. Also, the effort, and associated costs, to the individual to recapture a training loss, will by definition be greater the higher are the demands of the job.
There may also be an interaction between the type of sickness and human capital.
For example, chronic musculoskeletal problems might make it more difficult to perform specific tasks, e.g., stationary tasks or tasks requiring heavy or awkward lifts; depression might make it more difficult to work in an environment where a high level of social competence is necessary; etc. One would need a sophisticated and large database in order to estimate these kinds of interactions.
Because of sickness, an individual's capacity may thus be temporarily or permanently reduced, at least vis à vis a specific work task. This suggests a decline in productivity with a given human capital profile, or technically speaking, what we might call extra human capital depreciation.
Of course, changing employers is easier in a tight labor market rather than in a labor market with high unemployment and few new openings, and it is also easier the larger the local job market is. There are other considerations to changing employers, however, among them the total cost for the family: An overall household calculation might show that the most desirable alternative is to stay put in a situation with lower earnings potential, because it costs something to search for a new job, it costs to move, and it may be difficult for a spouse to get their reservation earnings in another location.
Changing occupations usually involves an even higher cost, and probably a more uncertain outcome, the older one is. In addition, the older one is, the fewer are the remaining years of benefits to be reaped from a given investment in training/education.
This, together with the other disadvantages listed above, might weight the calculation in favor of no move.
Reduced earnings capacity due to sickness may or may not qualify the individual for a partial disability benefit, depending on the social-insurance legislation in a country and how it is applied in practice. In addition, the medical condition may only be temporary, in which case the individual may not want to apply for disability benefit.
The demand for labor
Individual earnings are a result of demand as well as supply. In a competitive market profit-maximizing employers will seek out employees whose human capital best suits the requirements of a job at the lowest cost. Given this perspective, employers have no reason to discriminate against persons who have been sick, as long as their human capital is not perceived as being impaired. In fact, human capital may in part be employer or even employer-task specific, rather than general, which means that there are hiring and training costs associated with acquiring new employees. In this case, it is also costly to lay off persons if their only problem is that they are temporarily sick, even if the spell is long.
If the normal situation is that sickness does not impair human capital or work capacity, and if future performance and/or sickness is not normally a function of past sickness, then (ceteris paribus) we should not be able to observe differences between the earnings of persons with lengthy sickness history and those persons without.
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So long as there is no rational reason for wage differences between persons with a history of sickness and others, i.e., due to reduced productivity per hour, or reduced capacity to work a normal number of hours, or to increased inconvenience costs, then any observed differences would be due to discrimination. However, if sickness is normally a function of past sickness, i.e., if there are "sick" people and "healthy" people, then employers might be expected to offer lower wages to the "sick" people, because absenteeism does create costs for the employer, through inconvenience (and lower overall productivity) at the workplace. Then cost conscious employers, behaving rationally, would take this increased risk into account when establishing pay-rates.
There is evidence from the time covered previous to this study that persons who are sick longer periods have a higher probability of recurring long spells.
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This means that there is a higher risk of incurring inconvenience costs with persons with substantial previous sickness.
Supply versus demand effects
We have some means at our disposal for testing whether effects originate from supply or demand. Decreased hours of work after sickness would be a supply effect, as this would be a decision that rests with the individual. We can measure this in our study with a full-time/part-time variable. Transition into partial or full disability status is also a clear supply effect. Changes in tasks, or employers, after lengthy sickness, can be positive action to preserve human capital, but may also lead to a decline in earnings, hence, the sign of such a variable is ambiguous. In the absence of significant values for any these variables, we would conclude that income effects originated solely from demand.
Data
The data analyzed came the Long-term Sickness (LS) database of the Swedish National The majority (about 76%) returned to work, while the rest either exits into full disability, partial disability, or other (non-working) exits. As expected, people who exited into disability (both full and partial) had longer spells (more than 600 days) that those who returned to work (109 days).
Detailed descriptive statistics of the data by individual, and by spell are presented in Appendix 2.
Econometric framework
All the individuals studied here were sick for at least 60 days. The duration of absence as well as the exit is one of the outcomes of a medical examination. There is no standard duration for most diagnoses, and even if there is a norm, individual cases can very greatly around this norm. The determinant for receiving a benefit is reduced work capacity, which also depends on the work situation. On top of this, it is the individual him/herself who must relate to doctor how he/she feels, and this is obviously a subjective measure. A natural way to depict this process is to estimate first a model for the timing of the events, and then a (second) model for the type of event. For the timing of events, we will estimate a competing risks model, while for the type of event we will estimate a multinomial logit.
Duration analysis
The spells of long-term sickness can be analyzed regardless of exit type, which might be a perfectly acceptable way to proceed.
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However, more often than not, it is desirable to distinguish different kinds of events and treat them differently in the analysis. In other words, it is essential to use a competing risks model instead of a single risk model. This may give supplementary information about a different impact of various factors on different exit types. Therefore, we would distinguish different types of exit (i.e., return to work, full disability, partial disability and "other" exit) and treat them differently in the analysis by using the method of competing risks.
The competing risks approach presumes that each event type has its own hazard that governs both occurrence and timing of events of that type. A reduced picture of this approach is one of independent causal mechanisms operating in parallel: for the analyzed spells, the production of an output excludes the production of the other events.
11 Andrén (2000, Paper 3 of this thesis).
Let D i be a random variable denoting the time of exit for person i, and J i be a random variable denoting the type of exit that occurred to person i. The hazard for exit type j at time t for person i is defined as
The hazard of ending sickness into state j is specified as a proportional hazard
where λ j (t) is the baseline, and x is the vector of explanatory variable. As a startingpoint, the baseline hazard may be specified as a constant, implying time-independence in the decision to exit. This is obviously a rather dubious assumption for analyzing exits from sickness. Another baseline hazard can be specified (i.e. Weibull, exponential, gamma, log-logistic or log-normal).
Although it is a bit unusual, there is nothing to prevent us from choosing a different model for each type of exit, as for example, exponential for return to work, Weibull for both full and partial disability exits, and a proportional hazards model for the "other" exit. It may also be the case that we would not need to estimate models for all event types, and therefore estimate models only for the exit type of interest, treating all other types of exit as censoring.
Before estimating the effects of covariates on different exit types, we would like to test whether the type-specific hazard functions are the same for all events, that is, h j = h(t). Although the hazards are not equal, it is possible that they might be proportional, that is,
where w j are constants of proportionality, and j = 1, …,4. This means that, if the hazard for return to work changes with time, the hazards for all other exits may also change over the time. This can be tested by a graphical examination of this hypothesis by plotting log-log survival functions for all exit-types over the time. If the hazards are proportional the plots should be parallel. Additionally, a parametric test of the proportional hazard hypothesis (Cox and Oakes, 1984) in equation (3) can be used.
Considering the model
where j = 1, …,4, if β j = β for all j, then the proportional hazard hypothesis is satisfied.
12 Otherwise, this model says that the log-hazards for any two types of event diverge linearly with time. Cox and Oakes showed that if two event types diverge, equation (4) implies a logistic regression model for type of event, with time of event as an independent variable. For more than two event types, equation (4) implies a multinomial logit analysis.
If we "subdivide" exits from spells of long-term sickness into four types (return to work, full disability, partial disability, and other exits), under the competing risks approach this implies that there are four parallel processes, an assumption that may not hold for many cases. Rather, there is a process that governs the decision to exit, and another that governs the type of exit. For analyzing the type of exit, a binomial or multinomial logit model is a natural choice, although there are certainly alternatives.
The multinomial logit model
When choosing the exit pathway at the end of a sickness spell, an employee is assumed to maximize her or his lifetime utility. McFadden (1974) shows how the multinomial logit model can be derived from utility maximization. Consider that the utility of an employee i is associated with J alternatives. We assume that for an employee who has been long term sick, the utility from choosing alternative j is expressed by
where x is the vector of individual characteristics, and ε ij is an unobservable random variable. The vector of characteristics can be separated into two parts: one, which varies across the choices and possibly across the individuals as well, and the other contains the individual characteristics that are the same for all choices. The alternatives for the exits from long term sickness are specified with respect to the available data: RW for return to work, FD for full (temporary or permanent) disability benefit, PD for partial (temporary or permanent) disability benefit, and O for other non-working states (homemaking, unemployment, emigration, incarceration, etc.) . The employee's optimization problem is the maximization of his utility function with respect to the alternative j:
From (6) it follows that the probability that an employee i will choose the optimum alternative j
McFadden (1974) proved that the multinomial logit is derived from utility maximization if and only if the ε j disturbances are independent, and identically distributed with a Weibull distribution. Denoting the density function of ε j by f(ε j ), the probability that employee i will choose the alternative j from the J given choices is There are J -1 sets of β estimates, so the total number of estimates will be (J -1) × K, which implies that the sample size should be larger than (J -1) × K. There will be four sets of coefficients β(RW), β(FD), β(PD), and β(O) corresponding to outcome
categories. However, the model is unidentified, in the sense that more than one set of betas can lead to the same probabilities for the outcomes. To identify the model, one of the betas has to be set to zero (an arbitrary choice). The equations for the other choices are expressed using this normalization, with the numerator is dependent only on the β-coefficients for the choice, and the denominator dependent on the β-coefficients for all choices.
Although the choice of the base-alternative is arbitrary, it influences the estimated values of the remaining alternatives, and, consequently, the estimated coefficients cannot be interpreted straightforwardly. Although it is not very intuitive, the β coefficients for each choice can be interpreted as measures of the effect of changes in x on the log-odds ratio of alternative j relative to the base-alternative. More information about the effects of changes in x are given by the marginal effects (for continuous variables) and probability differences (for dummy variables). The marginal effect is the partial derivative of the probability of choosing alternative j with respect to the variable of interest:
The probability differences for dummy variables might be evaluated as
, with other variables at the sample mean, for example.
The estimated coefficients and the marginal effects, or of the probability differences do not necessarily have the same sign.
One important issue in the use of multinomial logit models is the assumption of independence from irrelevant alternatives, IIA. Given any particular observation, the IIA property means that the ratio of the choice probabilities of any two alternatives of the response variable is not influenced systematically by other alternatives. IIA is the notorious assumption, in individual decision theories and in social choice theory, that the choice (preference) a collection of alternatives is not affected if non-chosen alternatives are made unavailable. Hausman (1984) presented a test for the IIA assumption. Hausman's test compares the maximum-likelihood estimator of the beta based on all data (β f ) with maximum-likelihood estimator of beta that are based on data in which one alternative j has been dropped (β r ), while cases in which alternative j was actually selected are fully dropped. Under IIA, β r and β f should be approximately equal, while IIA is violated if the two estimates are significantly different. Formally, Hausman has shown that the test statistic
is approximately chi-square distributed under Ho: IIA, where β and V, respectively, denote the estimate and the approximate variance matrix, based on the full (f) and restricted (r) data.
The results
Nonparametric estimates
The life-table estimates of survival (s) and hazard (h) curves until the time of exit from long-term sickness (Figure 3-7) show that there are some differences between men and women, among age groups, among persons with different levels of education, by type of exit, and by marital status (Table A4 , in Appendix 3, present tests of equality over strata). Figure 3a shows that women generally exited slightly faster than men during the first two years, after that there is no difference between men and women. From about 10 months to about three years of sickness, men had a higher risk to exit than women (Figure 3b ). Figure 4a shows that younger persons generally exited faster than older persons.
People aged 46-55 might be quite sick, but their work capacity had not decreased enough to give them the right to leave the labor market. From about 10 months to about two and half years of sickness, people aged 56-65 had the highest risk to exit (Figure   4b ), which is logical since they get disability easier.
People with lower education were slower to leave a sickness spell than were those with more education (Figure 5a ). On the other hand, their risk to exit after one year is higher than the risk of those with more education (Figure 5b ). This might be explained by their work characteristics and work environment, as people with lower education are more likely to be working in more difficult conditions, perhaps executing jobs requiring repetitive movements, heavy lifts, etc. were back into one year. From one year of sickness onwards, the risk to exit into full disability is higher than the risk to exit into partial disability.
Widowed and divorced people were generally sick longer than those having another marital status (Figure 7a ). This may be explained by the fact that widowed people are on average older than the others. Conversely, unmarried people, who are on average younger than the other groups, exited fastest. Figure 8 shows the log-log survival functions for all exit-types over the time, without covariates. For all types of exits, more than 80% of the spells ended before the third year, which means that estimates for later years are based on a relatively small number of observations and may be unreliable. The curve for return to work is always the highest, while the curve for exit to partial disability is much lower than the other three curves during the first 2 years. For more information, we also examine the smoothed hazard plots (Figure 9 ). The hazard for return to work drops rapidly during the first 420 days of sickness, and fluctuates for the rest of the period, while the hazard for full disability exit increases during the first 600 days. This means that excepting the relationship between full and partial disability, we should reject the proportionality hypothesis. In addition to the graphical test, we run a parametric test of the proportional hazards hypothesis (Cox and Oakes, 1984) , which shows that the effect of the time variable is highly significant, indicating the rejection of the proportionality hypothesis.
Competing risks model
Excepting the parameter of the contrast between full and partial disability, all other parameters are significant, which means that proportionality can be rejected for all pairs of two hazard types (Table A5 in Appendix 3). Table 2 shows only the direction (i.e. the sign) of the relationship between the explanatory variables and the duration of the spell (and the estimates are presented in Table A6 in Appendix 3). The age group of 56-65 years, earnings, earnings loss and the year dummies 1986 and 1987 are the only variables that are significant for all types of exit. Other variables (i.e., the other two age group dummies, the educational level dummies, regional unemployment rate, the other year dummies, and some diagnosis dummies) are significant at the 10% level for some exit types, while others (i.e. some diagnosis dummies) are not significant for any of the exit types.
Excepting the exit into partial disability, the gender effect was significant for all other type of exits, and indicates that women had shorter spells than men for both return to work, and exit into full disability, but they had longer spells than men for "other exits". The age effect varies across exit types: compared to the youngest age group (i.e., younger than 36 years), employees in all other age groups had longer spells of sickness before returning to work or exiting into full disability, while those who exited into partial disability had shorter spells when they were older than 55.
Excepting both types of exit into disability, married people had shorter spells than those with another marital status. This could reflect financial pressure if they are the only income earners in the family, or if both incomes are needed. It is also possible that married persons are healthier, on average.
Those with higher earnings returned to work faster than the other employees, but they had longer spells before full disability and "other exits". Those with higher education who exited into full disability, and those with medium or higher education who returned to work had shorter spells of sickness than those with a lower level of education. Those with medium or higher education leaving with an "other exit" had longer spells than those with lower education. Except the disability exits, for all other exit types, higher unemployment rates implied longer spells of sickness, which could be related to both to unemployment fear, or its impact on health status.
Multinomial logit estimates
A multinomial model was estimated for the whole sample of the "first" spell of longterm sickness, and for sub samples of men and women. Using Hausman's test for independence of irrelevant alternatives, the null hypothesis cannot be rejected (Table A7 in Appendix 4). This means that, given any particular observation, the ratio of the choice probabilities of any two alternatives of the response variable is not systematically influenced by other alternatives. Table 3 presents the direction of the effects of explanatory variables on the probability of a given exit from the sickness spell. Unlike the analysis of the competing risks model, for which the impact of explanatory variable was estimated for each exit type, now they were estimated using "return to work" as the reference category against other response categories (full disability, partial disability, and other exits). The estimated coefficients of the multinomial model of exits from long-term sickness, the relative risk ratios (RRR) 14 and the marginal effects are reported in Tables A8 and A9 in Appendix 4).
Women exited into full disability less then did men. For the other two exit alternatives (partial disability and "others"), the differences between men and women were not high. The older people were, the higher was the probability that they would exit to either full or partial disability instead of returning to work. Foreigners exited into full disability more often than did Swedish born people. People with medium or higher education had a lower probability of exiting than did those with lower education.
The effect of economic incentives on estimating the probability of choosing another exit than return to work is estimated by using two variables: earnings (i.e., annual work income) at the beginning of each sickness spell, and earnings loss related to the sickness spell. Earnings appear to have been important, as the likelihood of exiting to a non-working state was lower for higher-income earners. On the other hand, the estimated parameter for the loss in earnings (that is an interaction variable) has a positive sign, which suggests that the likelihood of choosing a non-working state increased with the level of the loss of earnings. This variable was computed as a function of expected annual earnings if people would work as scheduled, the ceiling level for compensation, replacement rate and compensated days of sickness, and it can take the same value for a high-income earner with no necessarily very long spells of 14 The relative risk ratios report the exponentiated value of the coefficient, exp(β). If the RRR = r, and returning to work is the reference category, this means that the relative risk of the exit j over return to work ratio is r for cases when a dummy variable takes value 1 relative to cases with zero value; or r for one unit change in the a continuous variable. Then, the likelihood of choosing a non-working exit (full disability, partial disability, or "other" exit) can then be compared with that of returning to work.
sickness, and a low-income earner with a very long spell of sickness. The relationship between the number of sickness days and the loss of earnings due to (this) sickness is linear, but because of the benefit ceiling, people with high earnings lost more than did those with low earnings for the same duration. We already know from the nonparametric analysis that the average duration of the analyzed spells of long-term sickness differed across the exits. The multinomial estimates of duration dummies show that the more days of sickness people experienced, the higher was the probability of another exit than returning to work. The year when people started their sickness spell also had a significant effect on the exit type, which might be explained by events not captured by other variables.
The diagnosis also had a significant effect on people's exits. Comparing to the musculoskeletal group, persons with a mental diagnosis had a higher probability of exit into full disability instead of returning to work, while those with injuries or poisoning had a lower probability.
When the samples of men and women were analyzed separately, given the smaller sample size some characteristics were represented in a very small proportion, and therefore there are fewer explanatory variables. For example, instead of using three dummies for citizenship, only a dummy for those who were Swedish born is used, and this group is compared to all others; instead of using four dummies for the duration of the sickness spell, there is only a dummy for spells longer than a year; and year and diagnosis dummies in each case are compared to the groups which do not have the dummy characteristic.
Comparison of all other three exits with the alternative of returning to work, gives the following results: Some factors had the same significant direction of their effect for both women and men for all exit types (i.e., earnings and earnings loss). Some factors had the same significant directional effect for both women and men for only some exit types (i.e., the dummy for the age group 46-55, only for both full and partial disability; the dummy for spells longer than one year, only for other exits, etc.). Some factors had the significant direction of their effect either only for men, or men, and/or only for one or some exit type (i.e., Swedish born women had a lower probability of having another exit than other women, higher educated men had a higher probability of exiting into a partial disability than other men, men with a mental diagnosis have a higher probability of returning to work than men with another diagnosis, etc).
Summary and conclusions
Using the Swedish National Insurance Board's LS-data for the period 1986-1991, exits from long-term sickness were analyzed by using both duration analysis and a multiple choice framework. This analysis in two steps was suggested by the complexity of the exit decision, which implies, in a very simplified framework, at least two aspects of the exit process: an aspect that governs the duration of sickness spell, and another that governs the type of exit. Therefore, first, the analysis of the duration of the sickness spells was done, and then, using a multinomial logit model, the analysis of process that governs the type of exit was done. The results indicate that both individual characteristics, and push factors, such as regional unemployment, were important for the final output, and that there were some factors that had different effects for men and women.
The estimates from the duration analysis showed that excepting the exit into partial disability for which the gender effect was not significant, women had shorter spells of sickness than men before return to work or exit into full disability, and longer spells when they had "other exit" types. Older employees had longer spells than the younger ones for all exit types, excepting partial disability for which they had shorter spells. Except the group of "other exits" for which foreign-born people had shorter spells than people born in Sweden, the citizenship dummies were not significant by the conventional criteria. Excepting the disability exits, married employees had shorter spells of sickness than those who were not married for all other three types of exit, results that could be interpreted either as the pressure of the economic incentive and/or a better health status of these people. For those who returned to work, people with medium and higher education had shorter spells than those with a lower educational level. Excepting the exits into disability, a higher regional unemployment rate implied longer spells for all other three types of exit.
The multinomial logit analysis of the type of exit showed that the probability of not returning to work increased with age and by duration of the sickness spell, and decreased by year during the period studied, which was a growth period. Compared to people born in Sweden, it was more likely that a foreign born person would exit into full disability or "other exits" instead of returning to work. Compared to those with a musculoskeletal diagnosis, it was more likely that a person with a mental diagnosis would exit into full disability exit instead of returning to work.
When the analysis was done by gender, the results showed that for both women and men, higher earnings decreased the probability of choosing another exit than return to work, while higher loss of earnings associated with the spells of sickness increased the probability of having another exit than return to work. This result indicates that for two persons with same loss of earnings, but who belong to two different earningsgroups, the person with earnings under the ceiling level had longer spell than the person with earnings above the ceiling level.
Nevertheless, summing together the results of this study with the previous findings and theoretical foundation, it seems that, at least for those people who have been working before the sickness spells, it should be possible to make a greater use of their working capacity through active collaboration between patients, medical personnel qualified for evaluation of working capacity, employer, and social insurance officers. In this process, differences in the conditions and circumstances of different groups (such as, men and women, younger and older employees, etc.) should be considered. Table A2 presents some descriptive statistics for the variables used in the model, calculated both for the whole sample and by the type of exit from the first spell of longterm sickness. There are more women (55.48%) than men in the sample, but the proportion of men who exited into full disability was higher (15.42%) than that of women (10.42%). The proportion of women who returned to work (77.55%) was greater than that of men (73.63%).
Appendix 1 Facts on life expectancy in Sweden
Under citizenship, "Swedish-born" (84.5%) and "naturalized Swedes" citizens (8.3%) are distinguished, as well as "foreign-born" (12.6%). Swedish-born appear to be over-represented with partial disability and under-represented with "other" exits, while both naturalized Swedish and foreign-born exhibit an opposite pattern. In addition, naturalized Swedes appear to be over-represented with full disability, while foreignborn may be slightly under-represented.
Married persons are by far the largest group in the sample and seem fairly evenly distinguished over all the exits. Those who are divorced are over-represented with partial disability, as well as full disability, and are underrepresented with "other exits".
The category Widowed includes all widows and widowers, plus 13 older people from whom no information on their marital status was available. They are over-represented with partial disability. The unmarried are the only category over-represented with return to work, which might be explained by the fact that they are probably generally younger, but also it may be that with a second income it is easier economically to exit the labor force.
Those with young children and those with school age children are both slightly over-represented among those who return to work, and heavily under-represented with either partial or full disability, again probably because they are generally younger. They are also over-represented among those with "other exits", which may represent homemakers who chose to stay home after long-term sickness.
The average duration of the first sickness spells analyzed was higher for people who exited to partial and full disability (791, and 711 days respectively), and much lower for people who returned to work (179 days).
Previous sickness history is measured both by the number of sickness spells shorter than 60 days, and the number of short-term sickness spells (i.e. spells of maximum 7 days) before the analyzed spell of long-term sickness. Given that the first spell of long-term sickness may have started any time from January 1986 through December 1989, it is difficult to compare these measures across the exits. If the truncation is random, we can say that people who exited into either full or partial disability had on average fewer cases than did those who either returned to work or had another exit.
The most "problematic" variable is the earnings of individuals over the observation period. Individual earnings came from incomplete sources in the database:
income giving pension rights (PGI); income from work according to the tax records (Aand/or B-income); and, income qualifying for sickness allowance (SGI), i.e., income from the social insurance office records. All of these should give about the same measure. These sources were combined in such a way that missing data were replaced; the highest amount was chosen when two or more sources disagreed.
As expected, the average annual earnings of those who returned to work were highest, while those who exited with partial disability were higher than those with full disability. The relatively high earnings of those who had an "other exit" are difficult to explain although since they had on average relatively long spells of sickness (about 649 days), the high-income replacement rate could be part of explanation.
In the full sample, almost 39% had a musculoskeletal diagnosis. This proportion is even higher (about 51%) for those who exited with either full or partial disability. For the whole sample, and also across the exits, the lowest proportions are for people with a respiratory diagnosis or general symptoms. Figure A1 shows the age distribution of the sample as a whole, while Figure A3 shows it by type of exit. Those who returned to work and those with "other exits" show age distributions for similar to that of the whole sample. Young people (16-25 years old) were the smallest group (less than 9%) of the whole sample ( Figure A1 ). Almost 50% of those who exited into full or partial disability were 55-65 years old ( Figure A3 ), while they were less than 20% of the full sample. We can thus expect that age will have a positive effect on exits into disability. Figure A2 shows the distribution of annual earnings for the whole sample, adjusted to 1997 values, while Figure A4 shows it by type of exit. Again the distribution for those who return to work seems most similar to that of the whole sample, although relative to the whole sample, it is skewed to the right, while the distributions of those with disabilities are skewed to the left. In other words, the proportions of people who exited into full or partial disability decreased with increasing earnings (approximately 24% of those who earned less than 100,000 Swedish crowns, but only 7% of those who earned more than 250,000); while conversely, the proportion of people who returned to work increased with earnings: from 69% of those who earned less than 100,000 Swedish crowns to 82% of those who earned more than 250,000. Note that persons with partial disability have higher earnings, and earnings of people who return to work are higher than those who have full disability. Table A3 presents descriptive statistics for the first three spells by exit type. As noted earlier with respect to spell 1, people who returned to work had, on average, much shorter spells. The proportion of people who return to work decreased from 75.8% (after the first spell) to 63.4% (after the second spell), and to 62.5% (after the third spell).
Annual earnings (1000
Similarly, the proportions for those who exited into full disability fell, while the proportions for those who exited into partial disability did not change very much from the first to the third spell. Parameter 2 is the beta-coefficient for the contrast between type 1 (return to work) and type 2 (full disability) indicates that the hazard for full disability increased much more rapid than the hazard for return to work. Excepting parameter 5 (that is a contrast between type 3 and 2), all other parameters are significant, which means that proportionality can be rejected for all pairs of two hazard types. Note:
Analysis of Maximum Likelihood Estimates
* in thousands of Swedish crowns; Bolds indicate significant at the 5%-level, underlines -significant at the 10%-level; RRR means the relative risk ratio, ME denotes marginal effects, and CG is the comparison group. Table 4 because of the smaller number of observations. Boldssignificant at the 5%-level, underlines -significant at the 10%-level. Except the continuous variables (earnings, earnings loss and regional unemployment), when a comparison group (CG) was not mentioned, the group with the given characteristic was compared to the group without this characteristic.
